The human immunodeficiency virus type I Tat protein potentiates ethanol-induced neutrophil functional impairment in transgenic mice.
Neutropenia and impairment of neutrophil function are commonly observed in patients with human immunodeficiency virus (HIV) infections. The HIV regulatory protein Tat is known to exert immunosuppressive effects. Alcohol is known also to be an immunosuppressive factor, and as alcohol abuse is common among HIV infected hosts, both factors may interact in an additive or synergistic fashion to further impair the host defenses of these patients. In order to test this possibility, endotoxin-induced neutrophil beta2-integrins CD11b and CD18 expression, phagocytosis, and hydrogen peroxide generation were examined in normal and HIV-1 Tat-transgenic mice in the absence and presence of ethanol intoxication. Acute ethanol intoxication was induced in mice (body weight of 25+/-1 g) by an intraperitoneal (ip) injection of ethanol (3 g/kg, 20% in normal saline). Thirty min later, the animals were given an ip injection of endotoxin (20 microg in 0.2 ml of saline/mouse). Vehicle-treated controls received an ip injection of saline without ethanol or endotoxin. Two hr after endotoxin administration, the animals were killed to determine neutrophil functions with flow cytometry. The baseline expression of CD11b and CD18 was similar in normal nontransgenic and Tat-transgenic mice. Endotoxin administration significantly up-regulated CD11b and CD18 expression in normal mice. This up-regulation was suppressed in Tat-transgenic mice. Ethanol intoxication inhibited endotoxin-induced CD11b and CD18 expression in normal mice and totally abolished endotoxin-induced CD11b and CD18 expression in Tat-transgenic mice. Neutrophil phagocytic activity in normal and Tat-transgenic mice was similar. Ethanol intoxication produced a similar inhibition of phagocytosis in both study groups. Endotoxin suppressed phagocytosis in normal mice, and this suppression was more pronounced in Tat-transgenic mice. Spontaneous and phorbol myristate acetate (PMA)-stimulated hydrogen peroxide generation by circulating neutrophils (PMNs) were similar in normal and Tat-transgenic mice. Neither ethanol nor endotoxin affected hydrogen peroxide generation by PMNs. These data show that both Tat and alcohol significantly impair PMN function, and this may be a mechanism leading to the increased susceptibility of the HIV-infected host to bacterial infection.